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SEWING MACHINE WITH PICKER AND PICKER CONTROL PROGRAM THEREOFR 



BACKGROUND OF THE INVENTION 
1 . Field of the invention 
5 This invention relates to sewing machines, and more 

particularly to such a sewing machine provided with a picker 
capable of holding an upper or needle thread during severing of 
the needle thread and a picker control program for the sewing 
machine . 

10 2. Description of the related art 

Various types of sewing machines such as embroidery sewing 
machines have conventionally been provided with a picker for 
holding an upper or needle thread below a needle plate in order 
that a thread end may be prevented from appearing at an upper 

15 side.of a workpiece cloth upon start of sewing or a predetermined 
amount of thread or more may be ensured for prevention of thread 
cast-off. For example, JP-A-60-210290 discloses one of such 
pickers. The disclosed picker is generally switchable between 
a needle thread holding position where the picker is in abutment 

20 with a shuttle thereby to hold the needle thread when sewing 
starts or when a thread is severed and a standby position where 
the picker is on standby while it is slightly away from the shuttle 
during the sewing so that the needle thread is released from the 
held state. 

25 In the conventional sewing machines, however, the picker 

is close to the shuttle when located at the standby position. 
Accordingly, the picker is an encumbrance to replacement of a 
bobbin of the shuttle and as a result, the bobbin is difficult 
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to replace by another. Further, the bobbin or the like 
interferes with the picker, whereupon there is a possibility that 
the picker may be broken. 

5 SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to provide 
a sewing machine in which the picker can be moved to another stop 
position which is farther away from the shuttle than the standby 
position close to the shuttle so that the work carried out near 

10 the shuttle, such as replacement of bobbin can be performed easily, 
and a picker control program for the sewing machine. 

The present invention provides a sewing machine comprising 
a sewing mechanism including a needle bar, a thread take-up lever 
and a shuttle, a picker capable of holding a needle thread 

15 extending from an eye of a sewing needle near the shuttle located 
below a needle plate , and a picker driver driving the picker 
between a first stop position where the picker is ^pdble of 
holding the needle thread and a second stop position spaced 
farther away from the shuttle than the first position, wherein 

20 the picker is movable to a third position spaced farther away 
from the shuttle than the second position. 

In the above-described sewing machine, in order that a 
thread end may be prevented from, appearing at an upper side of 
a workpiece cloth upon start of sewing or a predetermined amount 

25 of thread or more may be ensured for prevention of thread cast-off, 
the picker is driven to the first stop position by the picker 
driver when sewing starts or when the thread is severed 
immediately before completion of sewing. As a result, the needle 
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thread extending from an eye of a sewing needle is held by the 
picker near the shuttle. On the other hand, during sewing, the 
picker is driven by the picker driver to the second position which 
is spaced farther away from the shuttle than the first position, 
5 so that the needle thread is released from the held state by the 
picker and then, sewing is carried out for the workpiece cloth 
by the sewing mechanism. 

Further, the picker is movable to the third stop position 
which is spaced farther away from the shuttle than the second 

10 stop position. Consequently, the picker can be moved from the 
first or second stop position to the third stop position when 
various works carried out near the shuttle, such as, for example, 
bobbin replacement or removal of waste thread scattered around 
the shuttle, are carried out during stop of the sewing machine. 

15 The picker may be moved from the first or second stop 

position to the third stop position by the picker driver. 
Alternatively, the picker may be moved by a driver other than 
the picker driver. Additionally, the operator may manually move 
the picker to the third stop position. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 
Other objects, features and advantages of the present 
invention will become clear upon reviewing the following 
description of the embodiment with reference to the accompanying 
25 drawings, in which: 

FIG. 1 is a perspective view of a multi-head sewing machine 
of one embodiment in accordance with the present invention? 

FIG. 2 is a partially enlarged perspective view of the needle 
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bar and needle bar case; 

FIGS. 3A, 3B and 3C are sectional views of the sewing bed 
when the picker is located at the needle thread holding position, 
when the picker is located at the standby position, and when the 
5 picker is located at the retreat position, respectively; 

FIG. 4 is a plan view of the shuttle and a thread severing 
mechanism; 

FIG. 5 is a front view of the picker and shuttle while the 
needle thread is held by the picker; 
10 FIG. 6 is a block diagram showing the control system of the 

multi-head sewing machine; 

FIG. 7 is a flowchart showing a picker retreating process; 

and 

FIGS. 8A, 8B and 8C are views similar to FIGS. 3A to 3C, 
15 showing a modified form. 

DETAILED DESCRIPTION OF THE INVENTION 
One embodiment of the present invention will be described. 
The invention is applied to a multi-head sewing machine 
20 comprising three multi-needle embroidery sewing machines. 

The multi-head sewing machine M will first be described. 
Referring to FIGS . 1 to 3C, the multi-head sewing machine M 
comprises abase frame 1 extending in a right-and-left direction. 
A sewing machine support plate 2 having a predetermined length 
25 is mounted on the rear top of the base frame 1. A support frame 
3 stands on a rear end of the sewing machine support plate 2 . 
The multi-head sewing machine M includes three multi-needle 
embroidery sewing machines Ml to M3 juxtaposed at predetermined 
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intervals in the right-and-left direction. 

The embroidery sewing machines Ml to M3 comprise sewing 
heads 4 to 6 juxtaposed at predetermined intervals in the 
right-and-left direction, generally cylindrical sewing beds 7 
5 to 9, sewing mechanisms 10, thread severing mechanisms 11 (see 
FIG. 4), pickers 60, etc. respectively. The sewing mechanism 
10 entangles a needle thread 100 and a bobbin thread 101 to form 
an embroidery pattern on a workpiece cloth 102. The severing 
mechanism 11 is constructed to sever the needle thread 100 and 

10 bobbin thread 101 below a needle plate 36 mounted on an upper 
front end of each bed 7 to 9 . The picker 60 is constructed to 
hold the needle thread 100 extending from an eye 34a of a sewing 
needle 34 near a shuttle 32 located below the needle plate 36. 
Each of the beds 7 to 9 has a rear end supported by the base 

15 frame 1 at a front end of the sewing machine support plate 2 . 
A working table 20 is horizontally mounted so as to be located 
in front of the sewing machine support plate 2. A pair of 
auxiliary plates 21 and 22 are also mounted at right and left 
sides of the working table 20 respectively. Since the beds 7 

20 to 9 have the same construction, only the bed 7 will be described. 
A covering member 50 is pivotally attached to the front end of 
the bed 7 so as to cover a front part of the shuttle 32 as shown 
in FIGS. 3A to 3C. A fixture 51 is coupled to a lower portion 
of the covering member 50 so that the covering member 50 is 

25 attached via the fixture 51 to the bed 7 so as to pivot about 
a pivot shaft 51a. A leaf spring 52 is mounted on the underside 
of the bed 7 and is in abutment with a notch 51b formed in the 
fixture 51. The covering member 50 and the fixture 51 are biased 
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counterclockwise by the leaf spring 52 under the conditions as 

shown in FIGS. 3A and 3B. 

Referring to FIGS. 3Aand3B, the sewing mechanism 10 carries 
out an embroidery sewing operation for the workpiece cloth 102 
when a front part of the bed 7 is closed by the covering member 
50 (hereinafter referred to as "a closing state'' of the covering 
member 50) , as will be described later. On the other hand, when 
the covering member 50 is caused to pivot clockwise in -FIG . 3B 
against a biasing force of the leaf spring 52, the front part 
of the bed 7 is opened (hereinafter referred to as "an open state' 7 
of the covering member 50) as shown in FIG. 3C. When the covering 
member 50 is in the open state, a bobbin in the shuttle 32 can 
be replaced by another and other work to be done in the bed 7 
can readily be carried out. The leaf spring 52 biases the 
15 covering member 50 and the fixture 51 clockwise when the covering 
member 50 is under the condition as shown in FIG. 3C. 

A generally rectangular moving frame 23 is placed over the 
working table 20 and the auxiliary tables 21 and 22 so as to extend 
in the right-and-left direction. The moving frame 23 is provided 
20 with three cloth holding frames 24 for holding the workpiece cloth 
102 . A drive frame 23a located at a right end of the moving frame 
23 is driven in the X direction or the right-and-left direction 
by an X-axis drive motor 88 (see FIG. 6) . The drive frame 23a 
and a drive frame 23b located at a left end of the moving frame 
25 23 are driven in the Y direction or the back-and-forth direction 
by a Y-axis drive motor 90 (see FIG. 6) . Thus, the moving frame 
23. is moved on an X-Y plane by the X-axis and Y-axis drive motors 
88 and 90. 
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A cap frame to which a cap is attached can be fitted with 
the moving frame 23 other than the cloth holding frame 24. 
Furthermore, a cylindrical attaching frame (not shown) to which 
a cylindrical workpiece cloth such as sleeve can also be fitted 
with the moving frame 2 3. The cap frame and attaching frame are 
moved in the back-and- forth direction or turned a predetermined 
angle about the bed 7, so that an embroidery pattern can be formed 
on a cap or cylindrical workpiece cloth. 

An operation panel 25 is mounted in the rear of the auxiliary 
table 22 as shown in FIG. 1. Various commands regarding the 
embroidery sewing operation are supplied into the operation 
panel 25 and include those for start and stop of sewing and bobbin 
replacement. The operation panel 25 is provided with various 
input keys such as a sewing start key, a sewing stop key, and 
15 a bobbin replacement key 25a (see FIG. 6) as will be described 
later. The operation panel 25 is also provided with a display 
26 for displaying a message about the embroidery sewing 
operation. 

The sewing mechanism 10 will now be described. The sewing 
20 mechanism 10 includes twelve needle bars 30, twelve thread 
take-up levers 31 corresponding to the respective needle bars 
30 and taking up the needle thread 100 and a shuttle 32 capturing 
the needle thread 100 below the needle plate 36. The needle bars 
30 are aligned in a row in a needle bar case 33 so as to be moved 
25 vertically as shown in FIGS. 1 and 2. Sewing needles 34 are 
mounted to lower ends of the needle bars 30 respectively. Each 
needle bar case 33 is moved in the right-and-left direction by 
a needle bar changing motor 8 6 (see FIG. 6) so that the needle 
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threads with different colors can be changed simultaneously. A 
presser foot 7 is mounted on the bed 7 and is switchable vertically 
by a presser foot driving solenoid 76 (see FIG. 5) between a 
pressing position where the workpiece cloth 102 on the needle 
5 plate 36 is pressed and a retreat position located higher than 
the pressing position by a predetermined distance . In the needle 
bar case 33 are provided a needle bar vertically moving mechanism 
(not shown) vertically driving the needle bar 30 by a rotational 
driving force transmitted from a sewing machine motor 81 {see 

10 FIG- 6) to a sewing machine spindle 80 {see FIG. 6) , a needle 
bar jumping mechanism (not shown) jumping the needle bar 30 to 
an uppermost position (upper dead point) and the like. 

The twelve thread take-up levers 31 are supported on the 
needle bar case 33 so as to be vertically swingable. When the 

15 needle bar 30 is moved upward from a lower dead point after the 
needle 34 has been passed through the workpiece cloth, the thread 
take-up levers 31 is moved upward in a lag phase with upward 
movement of the needle bar 30 while being synchronized with 
rotation of the spindle 80, thereby taking the needle thread 100 

20 up . 

Referring to FIGS. 2 to 3C, an upper face of the bed 7 is 
covered by the needle plate 3 6 and a cover plate 4 0 continuous 
to the needle plate 36. The shuttle 32 is rotatably disposed 
below the needle plate 36 in the front interior of the cylindrical 
25 bed 7. When the needle bar 30 is moved upward from the lower 
dead point after needle location, the shuttle 32 captures a thread 
loop of the needle thread 102 formed below the needle plate 36, 
entangling the needle thread 100 and the bobbin thread 101. 



Referring to FIGS. 4 and 5, the shuttle 32 includes a 
rotating hook bobbin case holder 42 holding a bobbin case 41 in 
which a bobbin is housed and a rotating hook. 43 rotated outside 
the rotating hook bobbin case holder 42. The rotating hook 43 
is formed with a beak 43a catching the aforesaid thread loop of 
the needle thread 100 thereby to form a needle thread loop, A 
shuttle driving shaft 44 is connected to the rear end of the 
shuttle 32, so that the shuttle 32 is rotated by the rotational 
driving force of the sewing machine motor 81 with the shuttle 
driving shaft 44 interposed therebetween while being 
synchronized with the spindle 80. 

The severing mechanism 11 will now be described briefly with 
reference to FIG. 4. A fixing plate (not shown) secured to the 
bed 7 extends over the shuttle 32. A movable blade 53 is 
pivotally mounted on the fixing plate so as to be swingable 
between a standby position as shown by solid line in FIG. 4 and 
a maximum pivoted position as shown by two-dot chain line in FIG. 
4 . A fixed blade 54 is mounted on the fixing plate to sever the 
needle thread 100 and the bobbin thread 101 in co-operation with 
the movable blade 53 with a blade portion being directed forward. 
In this case, the movable blade 54 is driven by a thread severing 
motor 55 (see FIG. 6) so that the needle thread 100 and the bobbin 
thread 101 are severed by the fixed blade 54 in co-operation with 
the movable blade 53. 

The picker 60 will now be described. When a predetermined 
enroxjnt of remaining thread is ensured in the severance of the 
needle thread 100 by the thread severing mechanism 11, a distal 
end of the picker 60 is caused to abut on the bobbin in the shuttle 
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32 so that the needle thread 100 is caught by the distal end of 
the picker 60 thereby to be held for a predetermined period of 
time, as shown in FIGS 3A to 3C and 5. The picker 60 is movable 
between a needle thread holding position (a first stop position; 
and see FIG . 3A) in front of the shuttle 32 in the bed 7 and a 
standby position (a second stop position; and see FIG. 3B) spaced 
slightly forwardly farther away from the shuttle 32 than the 
needle thread holding position. The picker 60 has a bifurcated 
abutment 60a formed on the distal end thereof. The bifurcated 
abutment 60a abuts on the shuttle 32 when the picker 60 is located 
at the needle thread holding position. 

The picker 60 is coupled via linking members 61 and 62 to 
a picker driving motor 63 {a picker driver) comprising a pulse 
motor. The picker 60 is moved by the picker driving motor 63 
between a needle thread holding position where the abutment 60a 
is in abutment with the shuttle 32 so that the picker 60 is capable 
of holding the needle thread 100 and a standby position where 
the picker 60 is on standby while being close to the shuttle 32 
and having released the needle thread 100 from the held state 
during sewing. Further, a picker sensor 64 is provided for 
detecting the picker located at the needle thread holding 
position. On the other hand, every time when moved from the 
needle thread holding position to the standby position, the 
picker 60 collides against the covering member 50 such that noise 
due to the collision is produced. However, such noise can be 
prevented when the bed 7 is constructed so that a predetermined 
space is defined between the picker 60 and the covering member 
50 while the picker 60 is located at the standby position. 
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When the bobbin is replaced by another during stop of the 
sewing machine, the operator manually causes the covering member 
50 to pivot and carries out the replacement while the covering 
member 50 remains open. In this case, as shown in FIG. 3B, when 
remaining at the standby position close to the shuttle 32, the 
picker 60 is an encumbrance to replacement of the bobbin of the 
shuttle and as a result, the bobbin is difficult to replace by 
another. Thus, picker 60 remaining the standby position 
constitutes a hindrance to the bobbin replacement. In view of 
this problem, as shown in FIG . 3C, the picker 60 can be moved 
by the picker driving motor 63 to a retreat position (a third 
stop position) which is spaced farther away from the shuttle 32 
than the standby position. 

The picker 60 partially protrudes forward from the front 
end of the bed 7 when remaining at the retreat position. 
Conversely speaking, when located at the standby position which 
is a normal position during sewing, the picker 60 is located near 
the shuttle 32 although slightly spaced from the shuttle 32. In 
this case, the picker 60 is not protruded forward from the bed 
7 as it is located at the retreat position. Accordingly, the 
picker 60 can be moved quickly from the standby position to the 
needle thread holding position when the needle thread 100 needs 
to be held by the picker 60 . 

F-uxtrhe-rmore, the picker 60 is not protruded forward when 

located at the standby position. Accordingly, particularly 
where a cylindrical or annular workpiece cloth 102 with a closed 
front end such as a cap is sewn, the workpiece cloth 102 is moved 
rearward relative to the bed 7. In this case, a sewable range 
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of the workpiece cloth 102 can be increased with respect to the 
back-and-forth direction. A control manner in the movement of 
the picker to the retreat position will be described with a picker 
control program later. 

The control system of the multi-head sewing machine M will 
be described with reference to a block diagram of FIG. 6. A 
control device 70 constituting the control system of the 
multi-head sewing machine M comprises a microcomputer including 
CPU 71, ROM 72 and RAM 7 3 and an input-output interface (not shown) 
connected via a bus to the microcomputer. To the control device 
70 are connected a drive circuit 75 for a needle bar jumping 
solenoid 74 of the needle bar jumping mechanism, a drive circuit 
77 for a presser foot driving solenoid 76, a drive circuit 78 
for the picker driving motor 63, the picker sensor 64 and the 
like. Furthermore, to the control device 70 are connected a 
drive circuit 82 driving the sewing machine motor 81 rotating 
the spindle 80, a pulse generator 83 generating an encoder signal 
including 1000 pulse signals per turn of a disc encoder provided 
on the spindle 80, a spindle origin sensor 84 generating one 
spindle synchronization signal per turn of the disc encoder, a 
drive circuit 85 for the thread severing motor 55, a drive circuit 
87 for the needle bar changing motor 86, a drive circuit 89 for 
the X-axis drive motor 88, a drive circuit 91 for the Y-axis drive 
motor 90, and the operation panel 25. 

ROM 72 stores a program relating to the embroidery sewing 
of the overall multi-head sewing machine M and a plurality of 
sewing data. ROM 72 further stores a picker control program on 
which the picker 60 is moved between the needle thread holding 
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position and the standby position when a predetermined amount 
of remaining thread is ensured in severing the needle thread 100 
by the thread severing mechanism 11 and the picker 60 is moved 
between the standby position and the retreat position when a 
5 bobbin is replaced by another during stop of sewing. 

During sewing, the picker control program is carried out 
at the time of start of sewing or before the thread severing 
operation by the thread severing mechanism 11 , so that the picker 
60 is moved from the standby position to the needle thread holding 

10 position to hold the needle thread 100 temporarily. After the 
spindle 80 is rotated a predetermined angle, the picker 60 is 
returned from the needle thread holding position to the standby 
position thereby to release the needle thread 100. This 
operation is generally carried out by conventional sewing 

15 machines provided with the respective pickers 60. Accordingly , 
further description is eliminated. 

On the other hand, the picker control program includes a 
picker retreating process which is peculiar to the present 
invention. In the picker retreating process, the picker 60 is 

20 retreated from the standby position to the retreat position when 
the bobbin replacing key 25a is operated for the purpose of 
replacement of a bobbin by another and a signal commanding the 
movement of the picker 60 from the standby position to the retreat 
position is supplied to the control device 70. 

25 The picker retreating process will be described with 

reference to the flowchart of FIG. 7. Reference symbols SI, S2, 
and the like in FIG. 7 designate processing step numbers 
respectively. In the picker retreating process, firstly, the 
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operator operates the bobbin replacing key 25a so that a signal 
commanding retreat of the picker 60 from the standby position 
to the retreat position is supplied to the control device 70 (YES 
at step S10) . Wh«n the sewing operation is under execution (YES 
5 at step Sll), the control device 70 returns to a previous 
processing so that the picker 60 is prevented from retreating 
to the retreat position during the sewing operation thereby to 
protrude forward from the bed 7 . Thus , the movement of the picker 
60 to the retreat position is prevented in order that the picker 

10 60 may be prevented from interfering with the front end of the 
workpiece cloth 102 when an embroidery pattern is formed on the 
workpiece cloth 102 with a closed front end side, such as a cap. 

On the other hand, the picker 60 is driven from the standby 
position to the retreat position by the picker driving motor 63 

15 (step S12) when the sewing operation is not under execution (NO 
at step Sll). Under these conditions, the picker 60 is driven 
from the retreat position to the standby position by the picker 
driving motor 63 (step SI 4 } when the bobbin is replaced by another 
by the operator and thereafter the bobbin replacing key 25a is 

20 re-operated so that the signal commanding return of the picker 
60 from the retreat position to the standby position is supplied 
to the control device 70 (YES at step S13) . The operator manually 
opens the covering member 50 before operating the bobbin 
replacing key 2 5a. 

25 In the above-described arrangement, the flowchart of FIG. 

7 serves as a picker retreating routine. The microcomputer of 
the control device 70 and the flowchart of FIG. 7 serve as a picker 
control. Step Sll in the flowchart of FIG. 7 and the 
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microcomputer of the control device 70 serve as a moving check. 

The following effects are achieved from the foregoing 
multi-head sewing machine M. The picker 60 can be moved to the 
retreat position (see FIG. 3C) which is spaced farther away from 
5 the shuttle 32 than the standby position. Accordingly, the 
picker 60 can be moved from the standby position to the retreat 
position when the bobbin of the shuttle 32 is replaced by another . 
Consequently, the bobbin can be replaced by another easily. 

The picker 60 is close to the shuttle 32 when located at 

10 the standby position. Accordingly, the needle thread 100 is held 
quickly by the picker 60 since the movement distance of the picker 
60 is reduced when the picker 60 is moved to the needle thread 
holding position to hold the needle thread 100. Consequently, 
the needle thread 100 can reliably be held by the picker 60 with 

15 suitable timing. 

The picker 60 is housed in the bed 7 when located at the 
standby position. A part of the picker 60 protrudes forward for 
the first time when having been moved to the retreat position. 
Accordingly, the length of the bed 7 is determined to be 

20 sufficient when the picker 60 is housed therein. Consequently, 
the dimension of the bed 7 from the shuttle 32 to the distal end 
thereof can be reduced. Particularly when a cylindrical or 
annular workpiece cloth 102 with a closed front end such as a 
cap is sewn, the workpiece cloth 102 is moved in the 

25 back-and-forth direction relative to the bed 7. In this case, 
a sewable range of the workpiece cloth 102 can be increased with 
respect to the back-and-forth direction without the picker 60 
located at the standby position interfering with the closed front 
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end of the workpiece cloth 102. 

The picker 60 is prevented from moving to the retreat 
position when the bobbin replacing key 25a is operated in the 
picker retreating process as shown in FIG. 7 during sewing. 
Consequently, for example, the picker 60 can reliably be 
prevented from interfering with the front end of the workpiece 
cloth 102 during sewing when a workpiece cloth 102 with a closed 
front end such as a cap is sewn. 

Modified forms of the foregoing embodiment will now be 
described. Identical or similar parts are labeled by the same 
reference symbols as those in the foregoing embodiment and 
description of these parts will be eliminated. 

Firstly, the movement of the picker 60 to the retreat 
position is not limited to the replacement of the bobbin. The 
15 movement of the picker 60 to the retreat position can be applied 
to another case where various works carried out near the shuttle, 
such as, for example, removal of waste thread scattered in the 
bed 7 or maintenance of the shuttle 32. 

In the foregoing embodiment, the picker 60 is not moved to 
20 the retreat position when sewing is under execution as shown by 
step Sll in FIG. 7. However, a sensor may be provided for 
detecting an open or closed state of the covering member 50, 
instead. Inthiscase, the picker 60 may be prevented from moving 
from the standby position to the retreat position when the 
25 covering member 50 is closed. 

On the other hand, the picker 60 may be driven to the retreat 
position while the covering member 50 remains closed. In this 
case, the covering member 50 is opened via the picker 60 by the 
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driving force of the picker driving motor 63, so that the covering 
member 50 is opened concurrently with movement of the picker 60 
to the retreat position. Furthermore, the picker 60 may be 
driven between the standby position and the retreat position by 
5 a driver other than the picker driving motor 63. Moreover, the 
operator may manually move the picker 60 to the retreat position . 
Furthermore, although the covering member 50 is manually closed 
and opened in the foregoing embodiment, the covering member 50 
may be closed and opened by an actuator such as a pulse motor, 
10 instead. 

A known sensor may be provided for detecting severance of 
the bobbin thread or insufficiency in remaining amount of bobbin 
thread. In this case, the picker 60 may be moved to the retreat 
position when the sensor has detected severance of the bobbin 
15 thread or insufficiency in remaining amount of bobbin thread. 
Consequently, since the covering member 50 need not be opened 
and the bobbin replacing key 25a need not be operated for the 
replacement of the bobbin, the working efficiency can be 
improved. 

20 The picker 60 is located at the standby position during stop 

of sewing in the foregoing embodiment- The picker 60 is moved 
from the standby position to the retreat position at the time 
of bobbin replacement. The stop position of the picker 60 during 
stop of sewing may be the needle thread holding position and may 

25 be moved from the needle thread holding position to the retreat 
position . 

The covering member 50 pivotally mounted on the bed 7A may 
on the picker 60 in its closing state, thereby preventing 
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moving to the retreat position, as shown in FIG. 8. In the open 
state, the covering member 50 may allow the picker 60 to move 
to the retreat position. In this modified form, the picker 60 
is provided in the bed 7 and can be moved to three positions, 
5 that is, the needle thread holding position (see FIG. 8A) , the 
standby position (see FIG. 8B) and the retreat position (see FIG. 
8C) . A linking member 110 has a front end coupled to the lower 
end of the picker 60. The picker 60 is coupled via the linking 
member 110 to a picker driving solenoid 111 which is capable of 

10 driving the picker 60 to the needle thread holding position. 

In the above-described construction, when the picker 
driving solenoid 111 is turned on, the linking member 110 is 
driven rearward against the biasing force of a spring 112, so 
that the picker 60 is rotated counterclockwise as viewed in FIG. 

15 8A thereby to be moved to the needle thread holding position. 
On the other hand, as shown in FIG . 8B, when the picker driving 
solenoid 111 is in the OFF state with the covering member 50 in 
the closing state, the picker 60 is biased clockwise (the 
direction in which the picker 60 abuts on the covering member 

20 50) by the spring 112 as viewed in FIG. 8B since the linking member 
110 is biased frontward by the spring 112 . In this state, however, 
the picker 60 abuts on an inside portion of the covering member 
50 thereby to stop at the standby position and concurrently, the 
picker 60 is prevented from movement to the retreat position. 

25 Furthermore, when the operator rotates the covering member 

50 clockwise in the state as shown in FIG. 8B to open the covering 
member 50, the covering member 50 is parted from the picker 60, 
whereupon the picker 60 is allowed to move to the retreat position. 



18 



10 



As a result, the picker 60 is rotated clockwise to move to the 
retreat position as viewed in FIG . 8C. Accordingly, the covering 
member 50 serves as a moving check in this modified form. 

In the foregoing modified form, substantially the same 
effect can be achieved as that achieved by the foregoing 
embodiment. Additionally, the picker 60 can be prevented from 
movement to the retreat position and allowed to move to the 
retreat position by a simple construction comprising the picker 
driving solenoid 111, spring 112 and covering member 50. Further, 
no actuator is required for driving the picker 60 to the retreat 
position. 

An actuator such as an air cylinder may be provided for 
driving the picker 60 to the needle thread holding position, other 
than the picker driving solenoid 111. 

15 The foregoing description and drawings are merely 

illustrative of the principles of the present invention and are 
not to be construed in a limiting sense. Various changes and 
modifications will become apparent to those of ordinary skill 
in the art. All such changes and modifications are seen to fall 

20 within the scope of the invention as defined by the appended 
claims . 
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